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(57)Abstract: 

PURPOSE: To obtain a light emitting element of high 
efficiency by a method wherein the element is formed to 
have such a n+np+ structure that the n-type impurity 
level of an n+ layer, the n-type impurity level and the p- 
type impurity level of an n layer, and the p-type impurity 
level of a p+ layer are so set as to satisfy a specific 
energy relation. 

CONSTITUTION: A low resistive n+-ZnS layer 2 is 
formed on a substrate 1 , an n-ZnS layer 3 doped with 
donoracceptor pairs and a p+-ZnS layer 4 are provided, 
and a lower electrode 5a and an upper electrode 5b are 
built. Provided that the energy gap of ZnS is Eg, a Fermi 
level is expressed by EF, a conduction band is 
represented by C.B., a valence band is denoted by V.B., 
a donor level inside the n+-ZnS layer 2 is EDI. an 
acceptor level in the p+-ZnS layer 4 is expressed by 
EA1, nad a donor level and an acceptor level inside the 
n-ZnS layer 3 are denoted by ED2 and EA2 respectively. 
An ion seed, which satisfies an energy level relation 

shown by formulas, ED1 -£02 and EA1 •EA2, is made to dope the n+-ZnS layer 2, the n-ZnS 
layer 3, and the p+-ZnS layer 4 respectively, whereby a semiconductor light emitting element 
shown in a figure can be obtained. 




LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner s decision of 

rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner s decision 
of rejection] 



httD://\Aww1 jDdl.ioo.eo.iD/PAl /result/detail/main/wAAAa25324DA402264483P1 .htm 02/05/27 



Searching PAJ ^ , 

f 

[Date of requesting appeal against examiner s 
decision of rejection] 
[Date of extinction of right] 

Copyright (C); 1 998,2000 Japan Patent Office 



httD://wwwl .iodl.iDo.so. 

iD/PA1/result/detail/main/wAAAa25324DA402264483Pi;htm 



02/05/27 



(A) ¥2-264483 

®Int.CL» /TF^8S3a»^ ®4«B ¥jffi2^(1990)l0^29B 

H 01 L 33/00 D 7733-5F 

®«f ra ¥1-84904 
®tt5 li ¥1(1989)4^5 8 
®» 88 « « * IE « 3e]RffiHfl"^m«2i^SlTS280»lte tt^^ttBlZlte 

Oai SI A »«^ttBfi:»f^Bf lB:3R»^0aE»BBeJ!Tfe4Ti6»ife 



m » 

fife K-tf V^rUfcn^m nfflfiiC^pffl 
W»«-cr*5 nJi t, pffl;f ft K- If > 5r 

« J:c; p fl:r:M«lflttBA, . P^AOpfi^ 
«*»ittEA. t^x + yi/^-MW^- 
ICft^a^n pi'lliftt-r«C2:tr4«M&-r6^ 



Znr C dt.. V S 

a k-r fi. ) 

««Jf -c** nJ16^, T ^ -fe :f 5» :f «« t l^r 

Au. Ac. CuflD ^1b*-yatfn«i»^tt < ktr 

«!lfeK-tfV^l/&nS7«4N9fflBot09o^ 
n9;f:|ft«l«{fiCBD, £Atfp]S;fM«i9ffiSA. 
pS7«l«rfeK-bf>2rL&pifi;fM«lftpa 

Efti0!)P^ff%« BDt:S;Bo. eJ:t^BA»a»BA. 



:f jio K-tivi'ft. (CVD) 

^>ai^*a^^ilsv^■c. k • r * :/ # 
(Alt., xttw^ttftafoi" 
c -c*** a tnwki. Au. Ai. cu© 



^li{lT2-2B.M83 (2) 

C.H..At.P. tfflv>. fH«-e*6C»«W 
k 1/ f •* CoCC. H,)' P(C,H,),t 

ffl 4 ci:t»«t-ra*»» 

VM:. CVDttt iastiiffAfciooTorraT 
*»! ac 38 i^sv^ 



a*»i=B8i"a. 

H«»*nznsjit uxA« tm»bfe«««" 

A.. C»«d*«l«*''**^* t 
feZnS«t«il»«l:l't ****** 
■C V' 6 . 



700..V) t»*ra. zoJt^K. aana* 

«»!iT«t/V»i:vOW«*»-»ft' **** 

•^•-tvs.r **-^*nBTftt. sa««(sA) 
K-*-- • t:>is^* (DA) «^»kC 

K-y-rafcio. feD A*.frffl»«tt« * 
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- K » A ot -t © «ift3firtft i a«-r ft i ic* & - 
c a H «: » r ft ^ «e> CO # s 3 

W-Tft. 

•r«ii:-c/ na*ftw^ttpa!&i»«c*i»"r*- 
t;fl(«wttrftft. IB 1 a»c«* <o;Fttw t »i8 1 

A t * t ib-csi-r. 

« T * 6 



«l5n ¥2-26.1183 (3) 
ft 1 ft 



^ ;t V M 


X ;i/ * — 
(•aV) 




A a 


10 0-160 


n 


c a 


- 2 0 0 


n 


I 


- 1 4 


D 


Li 


- 1 5 0 


P 


Na 


- 1 9 0 


■ P 


Cu 


• — 1 2 5 0 




As 


- 7.2 0 




N 


^ X 3'0 


P 



(MocvD) a.-^;^y-AM 

BE (MpUBE) tfi(CJ:U. 7t9k<^MMnm m 
*ftV>liVH«5i;««)K-'^-C«»lC-lD • oi^ 
^(Oi^aiflc^attajt^^etift . P 31 

LI. Ka*ft V>t±V«5t«T*ftN<0 K-'T'Cp 



ftC^(tJiUv>. JblB(Opnft)ft^«^i»«^:i'V 
r p n ai-^ fe »JSft L A t L-C t. , 7 ;r > 

aa-cifcv>cujfefttM*A«t3aia'iK'r-;Fief* 

«lc»ArftCi:T. 1l4-ISfi«)l8j*fe«ft i 
fc)5KWtt-C*ft, C <D«<'t» ZnS l±, H - i: 

«tiD*t JB fc -r ft c t -e. *>r*' fc:«««feTtf ft 
c: t t? « ft • 

r r , k: Jsv^Ttt, si « * o J8 

3« fca«-r ft^»(*«««^«:» ft A- K^-- 

3««^tcaifflbfc. fRiBBki- *»w*c*ft*ai 

ttiStttfO tt* - ZnS » 2 «lv>-C, 



■tuT, - zns « 4 fci&dlur , jatfttr© 
«ffi5a, ^ t^jissma 5 b t^iAr ft. 

n'*'np^«jatC*rv^'C, n-ZnS*3U:. H:f 

-O Jfe ft , W<04i»*l8it«^-tC J5 

ftftn^n p+«a<?)x*;i/4^-*«at&lil2iak:B% 

Ec (fia-c — 3.5«v) , 7 X ;u 3 fifit E F. 

2(t»«)K^-»ffiftEDi, p^-ZnSJi4f»i(07 
4rt^*WttfcEA., -eorn-znSJBatf^o 
j^^-!Pfl[fcED,. T5'-tr'^**&*:EA, tUT 
jjiU-cwift. ccr, *l8W»c:*ftx^;i/¥-iil 
fflflDf*«tt, EoiSEd, ;^0EA»^EA,tMbftc: 
t-CAft. r © J: -J )5Ex;^;i/¥-*tt«)W«fcifll 
fcT-f*::/** - nt-ZoSJi2, n-ZhSW 
3, p+ - Zn3 JS4 »C-en-f <\ K- kTVi^-Tft C 

tv. wiiajcj5tr**»«A«?»s'»ft*i.ft. 

ttA^^BftUr (Za, cd)saA^im«ii 
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TorrJ5lTir*ft«tffiMOC VDati U < tt ^ V 

feAicfflv^fe-Y Aa, ca, I- As. 

Hi*®* ««»T-r « * t ^ *^ * • ttffMO 
« » JI O » « 3tf« -C ft * *> «> t * ^ *' • 

zn.cdx..s«tt, :*cft ^laa^ ^ ^ 

ft « • 

(3REJ»M I) 

it ft ft 3 » Ki^r . 

ttfflUfc. *r, - ZnS/f t b-C n^-- ZnS 



?S HI ¥2-264183 (4) 

CC-e, ZoS*-Ctt, DA'<7t?**A»- 
C i «*t/^Ag- A i Cu-Cft 

Jiotcu- A a > * - ^'^'^ < • * 

fc, (Zn, Cd)S(f <OCu-C « fcJit^ 

^Ur- ZnSBI*fctt (Zn, Cd)S«fe»rt 

tt (zn, cd)s«fic»*'r* = t««trft*. 

ZnS«ilt«ft»A-r6fc<«>- ZnSa»H^tt*« 
-100AS«<Offildrft -C DAXT*'£f«^i&J« 

ZnSJftUTtt, xi-Zn5:Ag, AAMBt 

pf _ ZnS : N» 9 fe 4 m a)8i»fc» 
fiiSltfc- I nO.^A««10t Au«S 

11%. *nriv^»«t»«-e*& D -a«A.»« 

6(0«fcP^-ZnS : Nj»fl®-b»C?&flK^' ^i"- 
n, t DB Zn (V-x^;t.a 

IQ) . H.s («4t7K«. c c-eit*««<R^ * 

r;u5x'>A) , c,H,,Af.p. 

, NH, cri/^xrrfA) ft«ffli^fc- 
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kU-Cfj-afc- n-GaA«afi6(±. H«SO«; 
H.O.: H.OC0a^*4 : 1 : l<Dxyf-YV 

ift&a fcio^a^rai^-s fc. d+ - zns : a i m 7 <o 

i&A^Offl^aiKtt. D E Zn fi:30oo /■in, 
H, 8 / H, fe900ot/»iii* TEAfi/H.tlOce 
/■In tUfe. TEAAtt. H,t*^U7*fXt 
UTart?iP4>»C« A U fc- D E Zn<OlR»i/ 'i > 
i^aatt-lS'Cttfc.ftJC. n-ZnS:A«, 
A ft Jl 8 CD»^tclSv>-CH:, AftK-^-Hfi-aJ* 
tlOoo/.ln, A « r ^ t y 5 ZS^Sft* ft IBop /- 
■ Inttfc. CCOfcftCO, A ft i: Af«C»i' y 2^4^ 

c5BAtt. - 5 - 0 rk eO'-aoT: vc fit f> u fc . 

p^-ZnS : N»9rt, aj»«C»»CNH,«:ttffl 
U, *«>at«ltlOOa:/Blnt bfc. C <0 i: * <0 D 
E Zn* J: t^H, a /H.flOa**** -en^^^OOoc 
/■in * t^TOOoo k t fc. 

±K<0#tftt!J&jftUfc4i«*«J%*'3=-<OAa« 

Silk I nQa-^^ttfiiocomfin ^aatta 

■C. A£-Ca, Au- A ft Au- C ft . Cu- 

Aft, cu- c ft «i i: Sraffl-r a - k A^-c « . au 

fflr»kL-C«. AuC H, • (OC F.)*C, H,* * 
CuW JSf k U r It . Cu(C»H,) • P (C, H.), 

tfflw^r. jigafl9DA'<7«;5ift**^rt'^**^ 
k%*«ttr«<oait^ffifci:-3-c«BL't:v^*. 

3H t affl-r a c k t fc. 

afi!> — « ft » 5 DB t::^^^- • 

ZnS : AftJfl3ft3AmO*54CJB;ftO, I^K 
n - Zn S M k Ur n - ZnS : Cu, Aft^Mfc 
1 M in<0;» S »C/«*S-ttfc«^ p^--ZnSJBkb 



?3Gn ¥2-264483 (5) 

ftAX^ifhyfti. 460-'470h»(<r5fi*C *^ 

-ZnS:Aft- A ft 0 8 )1» ^ 0)«yftV::<k & 

A ft K l±-100«9 V . AcTi^-fey^JP 

*.ur, Wk: fiv^-cf^a o ft 

EAikflOIBJOX*il"'P-MflRt*. Edi-Edi, 

ea.>ea. kw^^Mflttmi^fc* -ewtt*. «4 

ti(0k#it6^^« 

*3«»«"Ctt,ffittlSffkUrDEZnf:«ffl 

fc. *Wfi5fiajtl*^ ^^Iffi:^ tO.lTorrk 
j£MO C V D Tftio fc. ffifflU&Wfft*. 
DEZn. H, S , TEAftftfflv^. CuMftk'b 

TCuCc.H,)- p(c.H,). (t/j? a^vart^x 

TNH,ftmt>fc- Call5r»C!)tt5S»±.Il»t/'J> 

^coa« tBO-TOt: k u . H,*YUT^;^aft 

fc lO—lBoe/iiintctt^ U-Cf?o fc. 
-aft. 

*H»«»cfiv^T4^aufc*»*«j«6«^*»& 
# )^ n ft Jl « W: . B30n« tii-irk-rsro-K 
/-t>KT?*oft. Av^W-fet 
jR U ft . 

Ctvrt, n^flr A * n^- ZnS : A ft fl|13*» 

ftttA«nft«^. *i/-c, p*ar*«P*- 

ZnS : Nfl|15A»%aA« nftiEatt. » I* * « 
«-C* 4«tStftfl5 n-ZnS : Cu, AftffH*<»»C 

B8 c a * AftKr-«»i>&kCuri'*^ 
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(xiatii 3) 

i|iai(*E«fii: i/T, «aStt«) n - CdS »«18 
Zn.,*Cd..iS : NJIZI- n - Z n,. • C d, . , S : 

cu. Aajizo. -eu-c, ?afi)t fi: o e»o.8 * r 

JEfb4*ft 5^ — -^-^ K - ZoECdi-. S : 

Zn.Cd..,S WRCDfiafitt, fflTftlCDEZn, 
H,S. DMCd K 5 A) tfflV^-C 

KffiMOC V Dtfttftf-J fc. aaittt. DEZn 

&40:&»«,10c>o/.lnU:JEft;Sit<C]«5^<». DEZn© 
a 0 ]&» i&40oc/»ln t ft{fc«1tTrilSS'tt^' 



^ 'nun V2-26'M83 (6) 

Ha«*: flDWflS «e**fc. JB7Htt, «3tt5a^K 
H.kDEZfi(0«ififlfc«<b«itT. jaAff;0&W 



ftlOOTarrttT. rfl^ « 200 ^ U ± fc U C V 
74?l2y5^«ftZn,Cd,-«S««::tf9;^ifiS-t 



^ ai*«>em^ • ^® 
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